Site-specific quantitative analysis of overglycosylation of collagen in osteogenesis imperfecta using hydrazide chemistry and SILAC.
We recently developed a novel method for analysis of collagen O-glycosylations, which include galactosyl-hydroxylysine (GHL) and glucosyl-galactosyl-hydroxylysine (GGHL), using hydrazide chemistry (Taga, Y., Mol. Cell. Proteomics 2012, 11 (6), M111.010397). Here we investigated an overglycosylation model of collagen produced by cultured skin fibroblasts from osteogenesis imperfecta (OI) patients using this method. Many GHL/GGHL sites were identified in normal and OI type I collagens by LC-MS analysis after the glycopeptide purification procedure. Further, relative quantification was performed on each identified glycopeptide using stable isotope labeling by amino acids in cell culture (SILAC). Significant increases of GGHL were observed at respective glycosylation sites of type I collagen in OI, whereas an OI-specific glycosylation site was not found. These results demonstrated that the overglycosylation of type I collagen proceeds only at specific sites, resulting in accumulation of GGHL, rather than because of an increase of nonspecific glycosylation. Although the roles of collagen O-glycosylations in OI and even in normal conditions are still incompletely understood, the location of GHL/GGHL in the collagen sequence is suggested to be important for their functions.